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(57)Abstract 

PROBLEM TO BE SOLVED: To receive/reproduce information on a 
desired hierarchy with high quality, without using a highly precise 
band pass Filter and without being affected by interferences on a 
reception side by providing reception filters before and after the 
reception orthogonal transformation means of a reception device. 
SOLUTION: On the reception side, the reception filter 62 and an I/K 
down sampling unit 72 are provided between a series/parallel 
converter 42 and DFT (discrete Fourier transformation) 52. The 
reception filter 62 and the I/K down sampling unit 72 execute a 
prescribed sampling processing, and the output is inputted to DFT 
52 so as to execute the discrete Fourier transformation. On a 
transmission side, the signal of the specified hierarchy is inputted to 
the prescribed signal point of IDFT (in verse DFT) 12, in accordance 
with the transmission characteristic of the reception filter 62. Thus, 
a prescribed element can selectively be reproduced in a signal block, 
constituted of M-pieces (integer) of elements transmitted from a 
transmission device. 
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7n y 7 *a*r*ai«K5s«ift^at. 

c © sflnraxifcHB:* e> tb ?j s nfcaMMra y □ y 7 

^at£{i*., 

tlrfEMfc**LM=KN (K, Ni&IE&&) ©95£& 
£:£T -5 NflflDK*** 5 7* p y 7 

Ss«fc^*0lHllfr*U© WRK: W£S n£ 7 w ;U7&& 
y 7©Nfi©55R£A2»flrei:U ^©AftSftfcSfi 

flreyn y 7 *«riaai«itSEiE»#a©«t)W'Jittiii<iD 

M7n y 7 *a*r**flM[S3E»*»fc*il*.«:i: 

[»#*2] HtrfEi£flHBte, j£fWI7'Py7©M 
flKDS^Xo (n) , Xi (n) , ■-, Xm-i (n) ©5-fe© 
NflS©S?HXj (a) , X i+K (n) , X i+2 K(n) , -. X 
i+ ( N -! ) K (n) (OS KK) fc, HftlESmilfitcW 

= e -j2 jc/M, O^KN, OSi<KtHibfci 

e, 

oli, a (N+l ) i . a C2N+U i , .... 0 
( (K-l ) N+l ) i 

S©®fHXo (n) , Xi (n) , — , X M -i (n) Oj^ffl 
Nffi^S^Xi (n) , X i+K (n) , X i+2 K(n) , -, X 
i+ (N _! ) K (n) (OS i <K) KBr&OBftWtteti 



fA. 

nrai6] m (IOHR) a©s*fti 

7*P y 7 *Bf3£©*lMiJfcfieoTI»SS«lftUTMfl©5 

iMEMK:*tLM=KN (K, N'ifeiESE*) ©K 
«**r«NfiOil*«»6tt«««fll^^ , D y £ C£& 
_t*_^R.fc.. ■ 

3KW(l*8kO»(Mf?ioK*Jcwe*nfc7^ MUM. 
\z<6t-z>x^in^ny J1/7U >7*LTttl?jT3Ni@©g 
«7^;i/7i, 

«#7"p y * *#rE^fllltX*Jft¥ft©*»BJ t»4ifi© 

m^^p y 7 *m*-r **flrK35ieas^gi: t t«itfc r 

M (IES&) fH©gSSta>S&*S««#7'Py7 

£©*R#&HJ*£ttfc£««^:/ny7©Mffl©H* 
*AM§tL. ^©A7j£*lfcg{HI#7Py7£i9T 

§ffi«^7*p y 7 *m*-rsg«*«**^Rt 

tfflHM^*fLM=KN (K, NtfclESic) ©Hffi&# 
-f 5 N®©gig^ <b &5j2I{Hb#7'p y 7 ©±f£Nffi© 
S?*©**fc**i£LTRW-5ft. Cltlf)©S^S:HfIfaS 

^ n e. n m © mm 7 * j v ^ e ta ^ * n ft mm an y a 

ffi-^T'p y 7 *itreamE3£«8i^ar©«iftiijttti8© 

«#7-p y 7 ta*-r*fife«itx*ift*at» 

c: ©amHSE***a^ s sntzmmya y 7 

ffim#7"Oy 7©N<i©SSX 0 (n) , Xi (n) , ••, 
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Ji%7nyi7<DMm<DW%YQ (n) . Yi (n) , Y 
M _! (n) ©5-feOYi (n) , Y i+K (n) . Y i+2 K(n) , 
-. Y i+ ( N -i ) K <n) (0^i<K) *»6f?4-T*i 
*B#a 7 fE«<DB3*&&£te/B Lftm* 

HMBB9] IWBaMM[SSIEI(l*»ttafl»«7-Ui 
a (N-l ) i , a C2H-1) i , .... a (KN-1) i 

* t> i:(c afcan* ^ t ^r^mt-r^is*^ 7 fE«<DB 

[|»*m 1] M (IESE#) « 

4f 7 a y £ <d Mil c75 H 3S £ i5r5£<D£&IiJ ft o T it 32^ 

fiWea&SBfc*l<*T, 
|frfSM{C*fbM=KN (K, NtfelES^C) ©Wff** 
T *Nfi|cDS#*» S&*j&«fl«:/ a s/ ^ cDJtiENfflcD 

[»#ai2] M (IE**) ffl©a**>&ft<5fiHIB 

aaa* sft**«m#:7 d y * sffl^-r *j£<ms5ae* 
^at, 

£ CD £«E S3Effe*S*» 6 Hi 2 nft 7 a y * 

<!:, 

StESMd^^ a £ <DMiB<DMij§cD=&* te-pHT-t© 



Jt «i£ £ ft fc»SB v» Ttt S KSm* t fc 
J£U^JI/«±i*l£3ft&«©R««fcifc«a«»je 
[39*^1 3] M CE3I*) 10<Dgi£fre>ft-5iI«M 
^a*«*, *^±fiajHM^^P>yi7<DMi@(DS^0 

5-&ji^tt^*t#jo ^xe>n^^ i <Dmmzm%.<Dm i 
©BK-oiaastfiTitfcic, b a -cs ft 

3f?S 2 ©RBfctfflE* 2 ©»H 0 K) »ss o 

US »)B 2 (DHH 0 ffla&fflft-&BaBfr 6 jJMta ftfcfi 

fife«*j*SBLS^-r««^eafeBiBK*v»T. 

©A*l£ftftg{ifi#:/P 7 * «fflEi££it&£&¥B 
KB*» 6 ft * yn->i7*m^-r-5 Sffitt^^^ 

- os«BS*«JA¥ft*» s mf} * nfesmm^y p ^ 
t. 

WIES«fS#y o y ^ (DMficDS^cD o ^ttCJR 1 <DS 

i ©BBoWkffiasff 5* 2 ©»ft^at**« 
c*w©»afttti8] 

[0 0 0 1] 

BSW©BT*a«fl« dcD^BJtt, 01JA«OFDM 
(Orthogonal Frequency Division Multiplex ) ^rffiffi 

ITJ PEG (Joint Photographic Coding Experts Gr 
oup ) -?>MPEG (Moving Picture Experts Group) £ 

Tfltaeafcffia^eatwcfc-toaacar*. 

[0 0 0 2] 

[^jfeCDSffi] OFDMIl ii*^e3t<DJ;5ftiSjiT^ 

H.Sari, G.Karam, and I. Jeanclaude, "Transmission T 
echniques for Digital Terrestrial TV Broadcasting 

" , IEEE Communication Magazine, Vol.33, No. 2, p 
p. 100-109, Feb. 1995. KSB^fcttTHS. 

[0 0 0 3] OFDMli, m*<Dm^*^&*ipft±TE 
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FDMTttBlO (a) tjRTJ;5l:||**B»fti± 

T$MWL-ceaw«©T. bio (b) tcst-j^tcm 

fe, OFDMKJ:ntfl*IB«l±Ofl|**3&«*V»&«e>R» 

[0 0 0 4] @9 teOFDM£&^XxA©«lj£©-0lJ 

(DFT) *3 J: ZfT&M& (IDFT) © 

*CM=4tLfci^l:oV>T»1-. 
[0 0 0 5] S£««fc*i^T, IDFTl^XAOT 

[gel] 



• X(n) = 



' *o(n) ^ 



[0 0 0 6] iSSTS. Aflfc^ny 
^Xo (n) , Xi (n) , X2 (n) , X3 (n) tt. PSK 

(Phase Shift Keying) flf-^QAM (Quadrature Amp 
litudeModulation ) m#©«fc5IC, MSSftSIBK^y 

[&2] 

/ *b(n) \ 
xi(n) 
X2(n) 

V x 3 (n) y 

/ 1 1 
1 a" 1 
1 a" 2 



X(n) = 



1 

a" 4 
„— a 



1 

*~ 3 



\ 


f X 0 {n) \ 




X x {n) 




X 2 {n) 


/ 





[0 0 0 7] ttiZ. {BU 
a* =1 

[0 0 0 8] _bfS I DFTl<OtH^m#^ny^tt. t 



/ 



a 2 
a 3 



1 \ 

a 6 

« 9 / 



1 

Jt- 1 

„-3 



ii*->^niiii*nTa&«flr^^Du/^ t (n) ta*. 
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sift $ nfc © % m.mm (mum m * nx mmm ^ <t & 

(a) <D£.o\ZfS.%>. 

[0 0 0 9] — ^SflMBiTtt, SfcflWiJtt, HwUS: 
v>S«i*«»*ttX7^-ay-5*w S?*MHMi (A/ 
D) TT4?*/WI«l:»4*lfe©4, i4X«£n 

*SL5«-ifcM«JJl« (S/P) 4lc«fc0iS?ijm#frSM 

mm^7n v z iz^m^nxD ft 5 txaaft*. c 

[ft3] 
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[0 0 10] tffi«ir*. -e-STStDFT 5*>6J4. 
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O: 1 

a 3 
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«CDIDFT10ffi*i^D5/^x(n) ±IEgfll 
WDFT 5©A^m#7n.y i7y (n) £©&!&«:. 4 
i©72'/t>-/U>y2aiil^2b < 1/4©*' 
•>>*>^U >^4b^it5t, 
[ft 5] 

/ l/o(n) \ / xo(n-l) \ 
t/i(n) _ xi(n-l) 
V* (n) x 2 (n-l) 
\ ya(n) / \ x 3 (n-l) y 



y(n) = 



= x(n-l) 



[0 0 11] <h&3. -?"l/T, 
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1 1 \ 



/ 



f 1 0 0 0 \ 

0 10 0 

0 0 10 

o o o i y 



(5) 



4$ Sf ¥10-247889 



[0 0 12] SW4t. IDFTIOXM^D 
y?X(n) t, DFT 5©W^m^^P-yi7Y(n) t<D 

»7] 
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' Xq[ti — 
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^ X 3 (n- 





= X(n-l) 



—[-0-0-1 -3-]-<fefc *tt*^,-&B.fl!lfiDLl-D-F_T 
*«, *B«®DFT5 0tti;tjflMl:/Oy?Y(n) ttfo 
[0 0 14] I©i5fcOFDMTlt flMJ*«R#ttC!> 

Kftfr-f a— o«r©m^^p * f ©r**»a o ^ 

-5. £CD#jftte, ID FT, DFT<0&ScfcJ«-*>-rH£ 
^»IDFT, DFT«mi£g:fc«ktflIIB&3i« 

[0015] tc^T, flMneaiTJSHtJieaifefTi t ■ 

aS^Wffiitt, lMfc«>«F*KL5*-*fc*|lci 



[0016] £«)j:5apfjiejai«oFDMfiai->x? 

(a) , X 3 (n) KMST&l/itimSriiJO^TT, 

*Xi (n) , X 2 (n) cnftmt«oatT, 
wcfca^wfrKsa^WAtf 4 p s K*a:TiE«ra 

<, DFTiDFT©A»*M=8 1 9 2 t 

L, -tOD^^l 0 2 4^a^«fS*lPJ0^T, 8 19 
2-1024 = 80 6 8jftlZ#SK«MR«il0MIT«# 

[0 0 17] tZ\%T\ I DFTfcitfDFTttfcfcifc 



«k5!ft*jS»I DFT*SJ:tfDFTS«ffl-rac:£jJt- 
tt*£Sc© I DFT£J;0*DFT£<£;HLT|Sglii£<i£ 

oF-DMfli#*gflrr**^Ktt. e%3tifcttftHrii 

t T -5 d <h e, nt ^ -5 . 
[ooi8] cin^ii^-r^fefeir. wtinmrnjuta 

1 lfcwbfc«k3fcft«ffl®3gBfc«ttaift:7^;i>* 
_ _( B •P_R)_6_0J£.|8: l%-Z.&Ml&mM7^Jk$-6-0JZ 

4' Tt^t^UT^V>MfflD FT 5 ' T'ff 

£-rs^Ssa**sanTn*. 01 iiujwcb 

[0 0 19] 

<D«^Sr«^ail7 ^M&0 Ttttii-r^ KteagBSS 

©M# SBf *»#«k:*(f l tei bte tfntfft 
6ftV>. UfrU £©«fc3Cagt»fB£<l#3£©Ji8Cgi:# 

"7 x - V > $r fc £ \z J: 5 T^7)i flnfr 3 £ , »St» 
[0 0 2 0] aflMB©DFT©j«jk3j»aS*nT 

© 1 DFT£J$jfctettn«fte>ftv>. |3%£ 
«^IS»gOfSIIS^ gjfc 5 . &BSB C$-ASc<z> I D F 

crtC«^TV»6DFT©^|(t3&«»«:*»^t>#A6n 
S. £©£?&«-&. S&«B«fc««-BflrgfijW$-3D 
F T KttJfc LT«« fc jiMfc© I D F T « Wtzfc tftlttti 

[0 0 2 1] H©»Wtt±K*»fc*@LT&Sftfcfc 
COT, tfflJBlOlNH, 5flT«K*5^T, liSttftO^ 

[0 0 2 2] Sfc»2C5|«li, iSAeSOBKRfllC!) 

©DFT**-rasfliSfitt>fli-ii*eafer*cfc*«T 

[0 0 2 3] $e.tC^3©gW«, BliKf&UTBafc 
[0 0 2 4] 




zftwz^omm. mmmmz, m tiEBzm mom 

^6&£j£«ff#7'ny7£A;ft{i#<i:U Z\<DXtl 

^ntzmm^^^ ? 7 *iftfc<»w&mzqt-3 -c&zm 

»bTMio»fcA»6ft5aMHI<*yo y 7 Zthtftz 

b«b£B»*B£. n«DawwBt***»*6U** 

£j£S&^iil«t-5j£m^ai:£tfi*.. Sfiie*^, StrE 
3fc«»«*»6SI6n/tefi£fll#fe, lMBMfc»UM=K 
N (K, Nt-biESElfc) ©H»£*T*N«©B***S 

m*snfcs«fl*^n 7©Ne©gst©#* «c*t« 

7oy7©NflS©giil£A7jfM-<!iU ^(DXtl^tlfz 
g««^7o 7 £tfrEi£««££&#a©g&ll£ra 
fl£©BIM'JfcffioT«£BBl, , T:, N«CDB**»6«C* 

[0 0 2 51 £©58WfcJ:tttf, §«^B»C*^T, g 
fflfafl- tegfl 7 W 7 £ «k 0 /?r5£© eiftttttS O T 7 

^ ;u7 u >^ffls#ffisnfc©fc£«B&Bifc¥BTis 

d> S -5 m#7* D y 7 © 5 *> BftOSi^l^W 
B©J: 5 l:M|J; 0.t>jftft<D^v»NjA«)D F T 

*co 5 & w£©»B©NB©R**a*?wfc??£-r 

[0026] ±EJB2©sw*jfcsrrafc*tffli 
©asm, sbbbic. bbsb** 

M (IEBR) IOg*4>5a5S^if^ny^ 

fllflT ^ 7" o y 7 * m£© g&l'J ^ Tit ££& U TM 
ffi©EB# & 7*° y 7 £tti*>-r-5g«it£ 

BB^B£*«*» ifcBBBfc. IWKMK»LM=KN 
(K, N<h*>IEg&) ©HfR£*-r*Nfi©RBa>Sfc 
flM*7*n <;/ 7©±EN<H©HSil©&4 £#£LT 

n e> n a © lift 7 * ;i/7 6 ttt ji a ntz &mmn y □ y 
n7uyi/£mir?zm.mw$£m.m^wct. zommm. 
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A d <h * «KNt t f 5 "b © X & -5 = 

[0 0 2 7] Lfc^oTCGOfgBJKckntf, %flN£fi£ 
*^T, NMraKBfrSfcfcBBB^ny^atBffc© 

BflBfifcWJfcUfcMffl ©S?it© j£Bflr* 7 n 7 t* 

&£nxj£«£fts. nofc». «a]^«s«s»saB©ct 

5 (CM^ct 0 fejftCftOD^ftVJN AO I D F T LfrmztS. 

DFT**rasflts«Kist»TSflrr-s»&Tt>, s 

-«Se}rNAOD-FJT-^mtt^iCT-^.._MAO-IX.F_T_ 

[0 0 2 8] ±EJB3©BW*arirt*fc*K 
□ 7? SrBfjecDSttfl'JfcCt-a'TItSJBtftLTMfflroS* 

*» e»75:smffim^7o 5/ srw^-rasimitt^^a 
•y 7 *Maums&8MWBW*3& t izm<D&mnz 

[0 0 2 9] ifc, 2l«^#7*D^^OMfflOSSl<?D5 

o ax i eDS*cBfsfeo« i © 
ff 2 ©s^tcffrE^ 2 ©ffin o sasct o o m\ ©its 

OT^n 7 JOMflORHSXft I/. £©A^£ 
n&SffW^Q y 7 &ffiE&«ft££&¥£<z>££SiJ 
tttB©BBJWfcfleoTBBlEiakLT. Mfl©BB^e 
36c*B«B*yoy^ftffl*r*B«BSEBB*»i:. 
d ©SBBXB**R^ 6 ^ nfeg««^7*D y 7 
©Mffl©®^© 5 tttEB 2 CDB*fc#J6LTRI*6 

ltsk^.2 (Dmrnomimmzftogi 1 ©^t#a 

t, WEBBB*7*oyiroMH©!SB©5^BEBl 
©KBtSJSUTBtfSn. ttfE^ 2 ©ss©§m«^ 

tt»«r'fetfc«ft*jft3eLT, HfflftSL-fcBBfcfci; 
TSBB 1 ©Sm©^{tMS€:fT 5«2 ©»ft# at * 
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[0 0 3 0] LfeJ&«oT^tie>CD5gKt«fcn«, gjHH 
[0 0 3 1] 

[*w©*i<o»i] 

g§ (IDFT) 1 4 (M=4) . 



X(n) = 



/ X 0 (n) \ 
X*(n) 



; (D FT) 5 1CDAftftf2 (N=2) 

[0 0 3 2] *r*«ffl©S«Ttt5fc©J:5ftfll^*aa 
**tr*?n*. -Tfcto*. I D FT 1 1 fctt 
[ft 8] 



x(n) = 



[0 0 3 3] ©«t5»r^SnSA^^'n<y5'm#X(n) 

(n) , Xi (n) , X 2 (n) , X3 (n) H..PSK (Phas 
e Shift Keying) fftQAM (Quadrature Amplitude 
-ModulaU oaJ_Ma©.«t3JC.,Jt^^fBlZ^Ly_t!.iL^_ 

[0 0 3 4] iO<t5&AM^a7i'X(ii) tID 
FTlllCAWSi, I DFT 1 lfrP>\tX.<D&5f3. 

[»93 



/ x 0 (n) \ 










xi(n) 










x 2 {n) 
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f 1 1 


1 1 \ 


( X 0 (n) \ 
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a- 2 a" 3 


Xi(n) 




1 CT 


-2 


a- 4 Q-» 


X 2 (n) 






-3 


a- s a- 9 J 


\ X 3 (n) ) 




f Xb(n) 


+Xi(p) 


+X 2 (n) 



X 0 (n) +a~ i X 1 (n) +a- 2 j: 2 (n) +q- 3 JC 3 (ti) 
Jf 0 (n) +a- 2 A:i(n) +a- 4 X 2 (n) +or 6 Xz(n) 
\ X 0 (n) +Q~ 3 A: 1 (n) +a- fl X 2 (n) + a - 9 X 3 (n) J 



[0 0 3 5] {&U 
a4 = 1 

[0 0 3 6] ±IBI DFT 1 1 ©tH^fg^P ^ ft, 
s 



i£§§2 1 bt*»s*i«sn*afe5ii-itw«ift» (p/ 

»*ti*. C©M5U-E?>J^SS <P/S) 2i*»6tt 

^j$nfciS5im#^D-/57 s (n) a, 

[&10] 



= '(•-. s(n + 4) s(n + 3) s(n + 2) s(n+2) s(n+l) s[n) ••• ) 
= ( •-• r 2 (n + l) i 3 (n+l) 2 0 (n) i^n) i 2 (n) s 3 (n) • 

[0 0 3 7] ©cfc^C^Sns. iOtJUit' ^tlt, 

ya->i7s(n) ttz-l0ilffiig3 1T1-*>7JWHBK [Sell] 

t = t(n + 4) i(n + 3) t(n + 2) t(n + 2) i(n+l) i(n) ••• ) 

= ( ••• r 3 (n + l) r 0 (n) i : (n) r 2 (n) zj(n) x 0 (n-l) 



[0 0 3 8] <D&oiZ&2tlZi£m^7By2 t (n) 
-tUT. ^CDltl^^Q";? t (n) 05* 



[0 0 3 9] — Sffi«OS«Ttt5fcO«fc5/iffl#JB, 
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mi 2] 



ut, z-i-^fr£tt5-y->;/;u@M§§4 1 bta»6 
«/«sn*B2W-MWK!ft» (s/p) 4i}c<toa?ij 

Uq = ^ ••• tio(»+5) tio(n+4) uq(ti + 3) tio(n + 2) «o(n+l) uo(n) 

= ( ••• x 3 (n + l) x 0 (n) Xi(n) x 2 (n) x 3 (n) xo(n-l) 



...) 



[0 0 4 0] ^ui ©##5Utt [ft 13] 

Ui = ( ••• U i(n + 5) u,(n^-4) u T (n + 3) U!(n-f-2) u t (n+l) u t (n) 

= ( -•• x 0 (n) x 2 (rj) ^(n) «o(n - 1) 



[0 0 4 1] T7££n*. tit, £*ie.<Z>ft#?>J 
u 0 , ui ti^tli 2CD^^>-y->yj >^4 1 

awn* 

[ft 14] 

v 0 = ^ ... «o(n + 2) «o(n + l) «o(n) • • ) 
= ( ^ofa) *2(«) xo(n — 1) "' ) 

[0 0 4 2] ££D. X*vi ©«#Wtt 
[ftl 5] 

Vi = «i(n + 2) V!(n+1) ^(ri) • 

= Xi(n) x 3 (n) x a (n-l) 



[0 0 4 3] ift*. 

[0 0 4 4] JUEitJU-afeaijeife»4 lOttS 

s„ 6 1 (4 

[ftl 6] 

[0 0 4 5] *4eaH«fc**UTV>*. tLT. ±IS 
[ft 1 7 ] 



w 0 



= ^ ••• t«o(n + 2) ioo(n 4- 1) t£b(n) ••• ) 

== ( ••• x 0 (n)4-X2(n) S2(") + x 0 (n — 1) xo(n— 1) +i 2 (n - 1) 



w i = ( •'■ v^tn + 2) to x (n+l) vt)i(.n) ■■■ ) 

= ( ••- Xi(n)+z 3 (n) x 3 (n) 4- Xi(n - 1) x^n - 1) +x 3 (n - 1) ••• 

[0046] fcstbrtfWJwo , W1 jwnasn*. **ifir^a*»n, ctiicto 
[0 047] ^ut, zmsroft^jwo , wi tt-en [ftis] 
-en. i 2©^^>+»->y | j>yig7 in«fcou->yji/ 

y 0 = ( ... y 0 (n + l) yo(n) •■■ ) 

= x 0 (n) + x2(n) xo(n- l) + x 2 (n- 1) 



[0 0 4 8] fc<5fWJyo . yi ift^TUAStl 

[0 0 4 9] £tt&©flW»lyo , yi 2^ 
0$i&7- , JxgM§ (D FT) 5 ii:A2i£*u Z<D 



DFT5 HC«tOBISC7->JX^$n5. -ffcfct, 
DFT5 ltCA*j£ft5n#g©-9->7;U*< 
[ftl 9] 
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yi = ( ••• Vi(n + 1) yi(n) ... ) 

= ( ••• Xi{n) + x 3 (n) n(n- 1) +x 3 (n- 1) 



DFT 5 lj^Stt 



[0 0 5 0] -V&ZtTZt 
[ft 2 0] ^ 

\ _ / a:o(n - 1) + x 2 (n - 
J I n(»-l)+«j( n - 



y(n) = r »»(■ 



3) 



[0 0 5 1] fcS«*»Y(ii) jWHflSn*. 
ESC 
[ft 2 1] 



Y(n)- 



_^J&<n)\ 

V ^'W J 
= ( 1 lV sfa(n) \ 

_ f yo(n) + yi(n) \ 
\ 3to(«)-!/i(n) J 



»o(n) + 
2fa(*)-t/i( 

*o(i - I) + ^{n - 1) + x 2 (n - 
x 0 (n - 1) - x^n - 1) + a 2 (i 



n-l)+x 3 (n-l) \ 
n- 1) ~x 3 {n- 1) y 



[0 0 5 2] SftAU 
[ft 2 2] 



£ <=> (3 a 4 = 1 , a 2 +1 = 0 



n . f tt(n) \ ( *b(n-l) \ 



[0 0 5 3] )J5#5tl5. 

[0 0 5 4] A'<IT. Ii»gfT4jS©IDFT 
1 lKX^StlfcXo <n) . Xi (n) , X 2 (n) , X 3 
(n) X 0 <n) , X 2 (n) £ftffl<Z)&Bl;:& 

[0 0 5 5] fcfc, Ut±jZE^fcSBl©jSafi»»K«te* 

= 2h, httECSft) ®©ffi#X 0 (n) , Xi (n) , 
-, X M _i (n) MjftOIDFT12l:X*UT4« 
SntOT^D7*'*>6. N (N=2§, M=KN, g 
£KteIE<Z)Mft) A©DFTfc«fcOXo GO , X K (n) 
, X 2K (n) . -, X (N-i ) K GO il-*>7)lnW 



[0 0 5 6] (1) IDFTiH-OjSRftKfODFT 
DFTdU DFTtRI— O^tftM (=2 h, hteIE<7)& 

ft) ft*~r*»£fctt, *©j:-5!ftjaa*»fft)n*. u 

V>T, IDFT12l:li 
[ft2 3] 

/ X 0 (n) \ 
X 1 {n) 



X(n) = 



[0 0 5 7] OJ;^t«$n^A^^n'yi7«#X(n) 
*fX 0 (n) , Xi (n) , -, X M -1 (n) tt. PSKfl^ 

[0 0 5 8] ClOckp&A^ffi^a^XOi) SID 
FT12l:A^nt, I DFT 1 2 3ft 

[ft2 4] 



x(n) = 



2rx(n) 
/ 1 1 



v-l 



„-2 



^ i a-c^-D arc--* ... j |^„; i(n) J 



/ *o(n) \ 
JCi(n) 
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[0 0 5 9] <SU 
a=e -jZ «/M 
a M = i 

[0060] 1EIDFT12 Offl^ffya y £ tt. 
•y7 M -y->7";i/i§2 2 at, z -lTSfc^tl^-y->7";UjS 

B682 2 bt*>6*j«afn*afew-itt5««*» (p/ 

S) 2 2l:A^Sn, H£Til3P|fl»ifc61I*M»lC* 
■»*n-* ir ^©M5>J--EW«-j^-(-Ry^S.)^2-2-353u5.ai- 
asnfcttaiflMf^oyiMi. Z-1011S3 2T1U- 

[oo6i] — ftflt«T»4*o*5a:fflr*ja»wf 

«Tit«*n7^-o^-5*^S?^JWSE»« (A/D) T 

*(«) 



Y(n) = 



/ 1 1 



1 

or 2 



lai, z- 1 T**?*tl*-9->y;uai£»4 2 1 bt*» 
6«Wt*n*EJ(l-SU«*»» (S/P) 42lK<fcO 

<y£y(n) tt*©J:5lcj!E*n*. 
[0 0 6 2] 
[ft 2 5] 



yo(n) 



[0 0 6 3] *LT, £0>tt*Mt#:7ay?y (n) tt-t 
Ot*DFT5 2 lKA*j*n, ^dTRI«[7-'JX^ 

Cft2 6] 



Vl Q <«-)» ... a W-i>cw-i) J y yw _" l(n) J 



Vo(n) 
yi(n) 



[0 0 6 4] Tisnsiwm^sns. 

[0 0 6 5] ^dT, IDFT120Ul*«^nyJ' 
t, D F T 5 2 1 fflA^M^n 7 ? t Ol^tt, M{g 
©T>>y-9->7 p U >^2 2 atSMg|2 2 b> 1/MO 
?<y>V>-7>) >^4 2 1 b*#*-r*fc, 

[ft 2 7] 



y(n) = 



»o(n) 



V yM-i(n) y 

( xo(n - 1) \ 
n(n - 1) 

V =M_i(n-i) y 



= x(n-l) 



[0 0 6 6] 

[0 0 6 7] fi£^T, j&ftfll© I DFT 1 2'x<DA*)fI 

mfuyZyHn) fc, SflHM<0DFT5 2 l©tB^fa# 

[ft2 8] 



Y(n) = 



y 0 (n) 



\ n*-!(n) > 



X 0 (n 



1) 
1) 



= X(n_l) 



\ X M -i(n-l) J 



(11) #M¥l0-247889 

[0 0 6 8] ^nCJ:«3SflMBfflDFT5 2 1 &F m (z) $feoSi7^M2 10t, fiSMRH m 

*»6tt. jgfWO I D F T 1 2 ^<0 A* y ^ X (z) Sfe"3g«74 JU* 2 2 0 £■ *«f3aSfl|«t«i 

(n) *«i-y->^«jssnfc«WT-€-©rt#a^<ra— «Hre*s. 

©artflM^Dy^Yfo) ft*. [0 0 7 0] 

[0 0 6 9] 4*. IDFT12iDFT52i*6i [Ik 2 9] 

f»W = ^(a m +■ a 3m r" 1 + a 3m z~ 2 +■■■■ + a^-C^-D) 
= 1 + a m z~ 1 + a 2m r - 2 + . . . + Q (M-l)m z -(M-l) 
0L = 0 . L • • • . M ~ 1 



[0 0 7 1] (2) IDFT©j$oMJ:0fei!>ftW «M!TSSaM»J3tHT**. 
SODFT^t**^©!^ [0 0 7 2] gfsffl'J-m, H i+K K(z) - k=0, 1, 

•&mm*%XQ (n) , Xi (n) , -, Xm-1 (n) CD5 -, N-l , i=0, 1, -, K-l SN,SODFTTfl4 
Xi (n) , Xi+R (n) . Xi + 2K(n) , X ffc^. §WtffilfcH:ttSnTV»*Nffi©gfl| 

i+ (N-i ) k <n> **flMBra*?wcf?*ra»*K: 7^;i/*2 2 o©eiti«sktt, 

tt, *eD«t5ttfflS35«fTton*. fiU M=KN, N=2 [^3 0] 

H i+kK (z) = 1 + a-'+^z-' + a "W+kK) 2 -z + . . . + Q (Jw-i )(!+**•) 
n = 0,l,.-.,iV-l 

[0 0 7 3] T*^btl5. 0 = a K 

*j£*t"*<h, • [ft3 1] 

* = 0,l,.--,JV-l 

[0 0 7 4] *5fen5. CldT, H i+k k(z> ®z [0 0 7 6] z *»©ttKA»6, 

[*3 2] «i+wrW = Hiiz^V") = Hi(z^~ k ) 

fH+ktc(n) = a" 1 /?" 4 = ft j (n) e -^' tnfc / w n = 0,1,..., N-l 

* = 0,1,...,AT-1, t = 0,l,-",isr-l 

[0 0 7 7] *t»6n*. -5-bT, 
[0 0 7 5] ##6*13. [R3-4] 

1=0 

E 0>t (z) = a" + aV+Wz- 1 + a C'+2N)i z -i + .. . + tt «+(K-i)N) 2 -(K-D 

[0 0 7 8] tfi<t, [0 0 8 0] TJfeSA^, 

[£k3 5] ' [»3 7] 

i=* * = 0,l,...,iV-l, Z = 1,2,...,N-1 

fc = O.V-.N-l 

[0 0 8 1] ##&ft*. 

[0 0 7 9] t^D, [0 0 8.2] -tUT. Njft©DFT®**frH*ffl^. 

»3 6] [t3 8] 

N-l 
1=0 

k = 0,l,...,AT_l 
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ECO = 



/ll... i 

1 j9~l ... 



0 £b,i(*) 



0 
0 



[0 0 8 3] **#&n*. 

[0 0 8 4] 
[R3 9] 

u(n) = 



[fUO] 



/ «o(«) \ 
i*i (n) 



v(n) = 



[0 0 8 6] <Z)#S^Sr&>i?7^JU^ 
[0 0 8 5] £ I NTl/N»C^^>1t>yjH,^m# [&4 1] 

= Q" + a (,+J ^ 4 z- w + a (I+2JV > < z- a + .-. + a c,+( * r - 1 i A ')z-^- l > 

I = 0,1,. ';N-l 



[0 0 8 7] CX^bfcW* 
[»'4 2] 

/ «x>o(n) \ 



w(n) = 



V tu w _,(n) y 



[0 0 8 8] 1Zl/K\Z?V>-V>Zf)Vh1Z^'7Uy 



[ft 4 3] 



y(n) = 



/ Vd(n) \ 
V y/v-j(n) J 



[0 0 8 9] SN^DFTICAMS^. HONfiDF 
[ft4 4] 

( Y 0 (n) \ ( X 0 (n-1) \ 
Vi(n) 



Y(n) = 



V V/v_i(n) y 



Xjc(«-1} 
V X (Ar _ l)if (n-l) / 



WD FT 5 2Tff^n5. 
[0 0 9 2] a±0*5fc^©36WOJBlO*Jfi»BST 
tt, aff«t:*V»t, BLW-3feWS!tft»4 2i:DFT5 

;HB7 2*RW\ ^©S«7^r;U^ 6 2*3J:^1/Ky 

fT-3fc©-fe"€-©tii2jSDFT5 2 ICA^J LTffiMft?- 'J 

teit#fttCJtv£T, I D F T 1 2 ©BTje©fl»jfcfc4$£ 

[0 0 9 3] l/fci^T, «*«:*:7*X*»5U£K:t9:« 
Sn*H£3«S«©J:3fcMj&0DFT*«^£i*« 
/5Jtgftgmg«T«, ^TOm#X 0 (n) , Xj (n) , 
X 2 (n) , -, Xm-1 (n) UttfT*. — * 

^IA«SI#SSmSB© J: 5 fc±jaM£«fc 0 fc£ft©'> 

Ktt, iE^TOm^Xo (n) , Xi (n) , X2 (n) , 
•-. Xm-i (n) 0 WS©Pl)iONA©fll<*X 
i (n) , X i+K (n) . X i+2K (n) , ■». X 
i+ (N-l) K (n) *a*iWtf54T«tt*»T*a. 
[0 0 9 4] fl|*.«M=16©»£K:M:. aMMI£fclr»T. 



[0 0 9 0] ##.sns. 

[0 0 9 1] *>< LT. aflMBTtt. I 
DFT 1 2\Z\Jl£tltzm.mmnx.o <n) , Xi (n) , 
X2 (n) . •". Xjj-i (n) ©?"&, Xj (n) , X 
i+K (n) , X i+ 2K(n) . X i+ ( N _i ) K fo) 



mmmi^xo (n) , 

©•5*>. X 0 (n) , 
PSKT'^lULfcl 
1 (n) , X 2 (n) , 
7 (n) , Xg (n) , 
U(n) , Xi5(n) K#aB««*6 4QAMTSHLT 



Xi (n) , X 2 (n) , 

X 4 (n) . X 8 (n) 

X 3 (n) , X 5 (n) 

X 10 (n) , Xii(n) 



X 15 (n) 
, X 12 (n) \Z4 

, X 6 (n) , X 
■ Xi 3 (n) , X 
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• [0 0 9 5] dWi^t'T^i:. 4j&©DFT«r*rT* 
S«S«Ttt**Wt«*HttrXo<n) . X 4 (n) , X 
8 (n) , Xi2(n) SBtt^ - i£ff 
#J05 I DFTtl^li; 1 6£C9DFT£Wf SSffggT 
te, £T<Z)tim£^tfX 0 (n) , Xi (n) , X 2 (n) . 
-, Xi 5 (n) *?f^-r*i:t*<T?*4. 
[0 0 9 6] Sfc3|e|liS#IBT?tt» aS^B^©« 

[0 0 9 7] i=oro«-&tctt 

[f&4 5 ] 

I = 0,l,...,iV-l 
[0 0 9 8] iftO. §f7-fM6 2(iWlTS 

[0 0 9 9] te*3, ±EJBl©*0t»IBtt*O±5*JE 

■T/ito*. X 0 (n) . X K (n) , X 2K (n) , X 
(N-l)K(n) (M=KN) jSOD FTTStb, R$ 

ICXo (n) , Xp (n) , X2p(n) . -, Xp(Q-i)p (n) 
£Q (M=PQ) S©DFTTS4t5utt. 3Pg® 
&Jl V>m H& it K fc jgffl rJIBT & 3 o 

[oioo] M=i 6<z>*£K:tt, iUfSWrfc 

^T, M«m^Xo (n) , Xi (n), X 2 GO , X 
15(n) <D5*>, Xo (n) , X 4 (n) , Xg (n) , X 
12 (n) lr««»»a*4PSKTJ(ElibTiiJ0aT. X 
2 (n) , X6 (n) , Xi 0 (n) , X 14 (n) fc— jRmgtiffg 
£ 1 6QAM-CgiSLTSiJ9^T, ttLOiS^Xi (n) , 
X 3 (n) , X 5 (n) . X 7 GO , X 9 (n) , Xn<n) , 
Xi 3 (n) , X 15(11) fc*SK«««:6 4QAMT?«tlb 

[0 10 1] dW«t^t-r-Sxh, 4jSODFT$ft2. 

(n) , X 4 (n) , X 8 (n) . X 12 (n) £?I£T 
T**. 8jftODFT**"r*S«8«TttM 
S««*$J:tf-ttmB««* , &t»flWXo (n) , X 



4 (n) . Xg (n) , Xi 2 (n) , X 2 GO , X 6 (n) , X 
10 (n) , Xi 4 (n) SW£T*££#T«*. SSlC, j£ 
SMC) I DFT<h^li;i 6&©DFTS*"r*£«S« 
Tte, ±T©flH8*#tlXo GO , Xi (n) . X 2 (n) 
. •», Xi 5 (n) S»4T5ut*tTf^. 
[0 10 2] (^2©iW® BSIt d®f£BJK« 
5 * x A <D If! 2 © ft^ffi £ ^T® SPII] & 

^ay>BTr*5. &*3, HflD*J6»iBT?tt, 35® tit 7 
(IDFT) 13 OAR** 2 (M=2) . 
U JllHlttM D-F-T-)_5-3-W .£&*14_< N 
4) ©»fc*0iJfcfcoTBWiT*. 
[0 10 3] sr&«ffi©SBTte*©J:3fcflWJa3 

*<ff*?ns. r&fe-fe, idfti3i:» 

[*4 6] 



x <">=(™) 



[0 10 4] ©.k-Sfc&SftfcA^OydrB^XGO 
*»A*3*l*. ^©A^yn-yi7m#X(n) <D&*CQffi 
^X 0 (n) , Xi (n) tt, PSK (Phase Shift Keyin 
g) Sf^QAM (Quadrature Amplitude Modulation 

T"$>Z>o 

[0 10 5] c!©<k5^A^yPyi7«#X(n) SID 
F T 1 3 IcA^lT^i IDFT13i^B*CDJ:5a 

Wfc4 7] 

*(«) = f r f!) 

= l/l 1 W Ab(n) 

2 v 1 p A 

_ 1 / *>(») + Xi(n) \ 
2 ^ Xb(n)-X x (n) J 

[0 10 6] fit, 
132 =1 

[0 10 7] ±.IE IDFT 1 3CDmt!m^ayi7\t. 

r. 

[&4 8] 
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Po 



Pi 



- ( ••• Po(n + 5) Mn + 4) po(n + 3) po(n + 2) po(n+l) ^(n) 

= (••■ 0 x 0 (n + 2) 0 x 0 (n4-l) 0 x 0 (n) ... ) 

= (— px(n + 5) Pl (n + 4) Pi(n + 3) p^n + 2) Pl (n + 1) ^(n) 

= (— 0 x^n + 2) 0 X!(n+1) 0 x : (n) 



[0 1 0 8] -E-IT. ±IS7y^>^;i/S8 3fr*>m 



«o,oW = fli,o(r) = i(l + z - 1 ) 



A^^n, :^T7^ ji/?>j >if$n^. not^jUft [0109] ©jiiKRjeLTa*. z.<r>tz#>. sift? 

[ft4 9] [ft5 0] 

qo = ( ... ? 0 (n + 5) ?0 (n + 4) <j 0 (n + 3) g 0 (n + 2) + 1) g 0 (n) 

= jC"- *o(« + 2) io(n+2) x 0 (n+l) x 0 (n+l) s 0 (n) x 0 (n) 

[o 1 1 o] ifco, n«tflr^5>jpi a. [»5ii 

qi = ( ... ?1 ( n + 5) g L (n + 4) <?i(n + 3) 9 i(n + 2) 9l (n + l) 9l (n) 

= jC"" x 1 (n + 2) Xl {n + 2) x^n+l) Xl (n+1) Xl ( n ) x,(n) 



an*afe?ij-ii5WEm» (p/s) 2 3«cA2/;*tt. n 
&mm& (p/s) 2 3*>6ia^*n*:itjijflr^yny 

i7 S tt. 

[ft 5 2] 



[0111] 

[0 112] *UT, !!Oafi7-fM9 3)l>6Ui*4 

hfcflwyao . qi *fct 2-c«t3$n?>t>->y 

U >^Jl&ft£2teK±tf57-y7'-y->7JVgg2 3 a 

s = (... *( n + 4) s(n + 3) s ( n + 2 ) s („ + 2 ) «(ti + 1} 5 ( n ) 
= aC"- ^o(n+l} .,(n+lj xo(n) x 1 (n) x 0 (n) Xl (n) ■ 

[0 113] (D£o\Zi&-£t\Z>, ^bT, Z.CDW.&m 1 ^ T, 
7Dy£ stez-l©j!i£&3 3Tl+J->7>#jl5SSn [ft 5 3] 

t = (... «( n + 4j t(n + 3) f(n + 2) {(n+2) |(n + i) 

= 2( - • ^i(rH-l) * 0 (n) Xl (n) xo(n) x x (n) x 0 (n-l) 



[0 114] <8£3fc3i3nsaHHEMI7ny0 t tte 

[oils] sflr«<o»BTrtt*oi5*«^«i 



>7"'J >y«&ft^ 1/2 KTRf S$*>>*>:7>»4 
3 at, z-lT*to*n*-*J->7 , JWBE»4 3bt3&»6 
«l«Sn*«Jfl-S65ll«Jft» (S/P) 4 3Ki0EW 

flraa*safc«flMfKeai*n*. not*, y-5>n-> 

[ft 5 4] 
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Ui 



- u 

- (•• 

- K 

- (•• 



(•• 



t/o(n + 5) ^)(n-f4) tio(n + 3) tio(n + 2) tio(n-M) tio(n) ... ) 
- »x(n+l) x 0 (n) iri(n) a^(n) ^(n) x 0 (n - 1) 

Ui(n + 5) tii(n+-4) Ui(n + 3) «!(n + 2) ti^n+l) Ul (n) ) 

• ar 0 (n) ^(n) x 0 (n) n(n) rz 0 (n - 1) ar 1 ( T i - 1) 

ti2(n + 5) t^(n + 4) + ^(n + 2) 1*2(71+1) ^(n) ... ) 

• xi(h) x Q (ri) xi(n) ar 0 (n-l) Xi(n-l) x 0 {n-l) • 

u 3 (n+5) u 3 (n + 4) u 3 (n + 3) ti 3 (n + 2) Ua(n+1) u 3 (n) ... ) 
■ x 0 (n) a; 0 (n - 1) x x {n - 1) x Q (n - 1) n(n - 1) . . - ) 



[0 116] 4:fc0, a6fc*>y;WIffi»4 3 b*>6 IR8 5] 

yo = jto(n4-2) J/ D (n+1) y 0 W 



= 2V" x °( n+1 ) ^oCn) xo(n-l) • • J 



ya = 



ys = 



(•" Bi(" + 2) yi(n+l) yi («) 

(•••Jfc(n+2) jte(n+l) v*(n) 
2"(" - ' «o(n + l) x 0 (7i) x 0 (n~l) ...j 

( ■•• t/ 3 (n + 2) y 3 (n+l) y 3 ( n ) ...) 
1 / ' 



[0 117] fcfc*. 

[0 1 1 8] unSOfc^Jyo . VI . 

y 2 , y 3 tt, 4^0lft7-UxSig (DFT) 5 
3lCA^$n, CCDDFT5 3 fc«fc DBi»7- U xg?& 
Sn%. -ttit)%, DFT 5 3 £A2i3ft*n#B©U- 

C^C5 6] 



y(n) = 



[0 119] DFT5"33&»6tt 
[*5 7] 



Y(») = 



/ Y 0 {n) > 
• Vi(n) 
r 2 (n) 

v «(») ; 

/l 1 1 

1 Q O 2 



/ *0(n) > 




' x 0 (n - 


D\ 




_ i 


*j(n - 


1) 




~ 2 


2o(n- 


1) 


\ V3(n) y 




^ *i(n - 


1 >J 



1 

V 1 



a 3 
a 3 



\ 


f lto(n) \ 








y2(n) 


J 


\ «3(n) j 



[0 12 0] fcaff#Y(n) -hwtiisnz. <&u 

a = 2 - j 2 

T&£. 31 CITh ±IES:f'yo (n-D . Yi (n-1) , y 
2 (n-1) , y3 (n-1) SrftAU a* =i, a 2 +1 = 

Uk5 8] 



(16) 



4#&l¥lO-247889 



/ y 0 (n) ^ 




/ JCb(n-l) \ 


fi(n) 




0 


Y 2 (n) 




*:(n-l) 


\ nw J 




V 0 J 



Y(n) = 



CO 12 1] 75i»f.n^>o 

[0 12 2] lfl»gfiT2^0IDFT 
13(XXo (n) . Xi (n) ZAtl L-T&mLjt^T 
fc, C©jH«ffl#tt4^0DFT 5 3*Il>fcgffiflO 

-g«iC*-l/XT_^n^tl-Y-0-(n)_._Y_2_(n)_t.UXB^t_ 



X K (n) , X 2 R(n) . -. X(N_i) K (n) *1U->^ , JWI 

[0 12 4] HefifrtOfcjfcfca^rEltt^Os/iriaT* 
*. UAT\ Sf flglC D F T± 0 I D 

DFTtH- I DFT***-*aHHMg« 
Sftf^fCO^Ttt, ttlE*10SSBffi»lBK:*V»TBI3* 



[0 12 3] £t±Jfi^«:*l©|Safi»l8K«t>a 

tt, N (N=2S. gtelEOgft) e<Dffi#X 0 (n) , 
Xi (n), -, Xn-1 (n) Mj*CDIDFT12KA 
LT±/S$ tlfz mnzfu v M (M=2h, m= 
KN, htKttiE©«Ellc) AODFTI:±(3Xo (n) , 

= l + a^-'+^V 

TTL = 0, 1, • • • , M - 1 



[0125] I DFT 14 tDFT 54 £A> SfllfifcStl 

m (z) ^^^7^^ 2 3 o L&mmm m (z) <t 

2 4 0 £fif ^fcjtMgB-b^lfiT 

[0 12 6] 
[ft 5 9] 



,3m ,-2 . 



i + Q Mm z -(M-l)j 



+ ... + a (M-l)rn. z -(.M-l) 



[0 12 7] ±.m&{B7 <( 2 3 0©5*>, ^1JA«F 
i+kK (z) , k -0.1.-.N-l*NjfllO I DFTSIHTH 
8l-e**l«. i:n6NfflCDX*ittNjjI© I DFTC 
A?Jl<T£fi!tUfctti gflMJTMjSlODFTfcffl 
^TBtTt*. fit/, M = KN, N=2gT> Ktg 

k = 0,l,...,iV-l 



tt#KIE©tt*T?, IjaO*>6K-l ©ffl©gftT£&. 

[0128] T^to-fe, m.m®\<DNm<Dvkm7 j )i* 2 

3 0©ejSHftFi+kK(z) , k =0, 1, -,N-ltt, 
[ft 6 0] 



[0 12 9] T#^.e>n-5, d~T', 
0 = 6-12 tc/2 



0 = CK^ 

[ft6 1] 
fc - 0,1, — ,AT_1 



[0130] a»»sn*. 

[0 13 1] F i+kK (z) CDZ-iiC0^ft$: f i+kK(n) tf 
[ft62] 

M 

k = 0,1,..-,N-1, 1=0,1, — ,#-1 



[0 13 2] *t»6n*. fLT, Z*iftOttK3&»6 
[ft 6 3] 

F< +fcK (z) = 0 k F i (zf3- k ) 

k = 0,l,...,N-l 

[0133] nmznz. 

[0 13 4] 
[ft6 4] 



1=0 
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[0 13 5] £*5< 
[»6 5] 

1=0 

k = O t l,..,JV-l 
[0136] -C* 0 , — -ft 

m§ 6] 



n = 0,1,...,JV-1 



RW = 



-Rw- i.o (•*) ft/v-i,i(z) 
( Ro,o{z) 0 
0 *i.oM 



V 



[0 13 7] 
[ft 6 7] 

* = o,v.iv-i, z = o,i,...,iNr-i 
[0138] a«#&n*. 

[ft 6 8] 



0 \ / 1 1 

1 /Ji 



1 



Aw-l,o(2) J \ 1 ... ^(iV-lK/V-l) y 



[0 13 9] «t»S*l*. 

[0 14 0] &±CDuti>5, F i+k K(z) , k =0,1, 
I = 0,l,-..,iV-l 

[0 14 1] 7?3feSi-c#*c:i*«T?**. -Tftto-fe, N 

*>', **vefta>7-f ji^ro.o (z) . Ri.o <«) . •••• 

10 14 2] MiT, N^IDFTA^] 
[ft7 0] 

/ Xb(n) \ 



X(n) = 



V x w _i(n> y 



[0 14 3] fc»UT, S««©Mjft©DFTffl*tt, 
[ft 7 1] 

/ %W \ 

n(n) 



Y(n) = 



V Vjf-iCn) / 



n = o,j: 1 ...,(iv-i)ii: 

otherwise 



[0 14 4] tftS. 

[0 14 5] tt±KlJ:0. N£© IDFTia^ltX 



-,N-l*t, N^OIDFTtM7^;^ 
[ft 6 9] 

0 (n) , Xi (n) , -, Xu-i GOtf*, MjSODFTO 
tH*]©3 5©Yo (n) , Y K (n) , Y 2 K(n) , -. Y 
(N-I)kGO *5fl4Tt5^tW5. 

[0146] i = 0t*<i, 

[ft 7 2] 

«r,o(«) = l + z- l + z- a + ...+ 2 -<f-i) 
/ = 0,l,..-,iV-l 

[0 14 7] aMgftfcJfALfciSfflr?*** 

2 3 0(t «r»*«it*?k *niHi<o*.T*giT*a. 

[0 14 8] **flfi»ffiK:i*t, OFDMICfcHT. 
X««Sft©DFT±0 fc*fcl»j£fteD I DFTfcftO 

ft*ft®iNR&£4*5< *!>ft^,6ft© i dft^oc 
««D**a:DFTofli#*ftfflrr*&»ic. «**^ft 

©DFT £#0<&g*tft < ft -5 . 

[0149] ft*. ±mwi2<r>mffi.MmwA<D&ot£m 

Nj*©IDFTKA*lxfcXo GO . X! (n) , X 
H-i(n) OIDFTOUi^m^xo (n) , x t (n) . 
xn-1 (n) 
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- 0,l,...,iV-l, i = 0,l,.-.,fr-l, M — KN 



«7 3] 

[0150] oa&«7-f ^*a-rziik:j:o. 

tSfiTDFTtHa®3-&®. Yi (n). Y i+K (n) . Y 
i+ 2K(n) . -, Yj+(N-i)K<n) (fcfcXi = 0, 1, 
-. K-l) *6lttT*Ci#T*fS. 

[0151] ±e* 2 <Dmmmm-c, i = o 

-CKC-7-4-] 

/ 1ft) (n) > 

y(n) = . 

\ yAf-i(n) / 

m = 0,1,---,M-1, k=zO,l,... f K -1 

[0 15 2] £/ft9, y(n) texo (n-1) , x| (n-1) 
, xn-1 (n-1) (OgSOif Lite*. fiU m mod 

oT> i ^©«£, 2M&«TKttEfc i = 1 tVXy^Ol 
?R1.0(i) £i£5£bTj2l{iU — #gflr«T?tt i ^ 1 
CD *^CD #3fe© 7 9 «ffc * D F T A?J fitfl- £ b T 

0 (n-1) , xi (n-1) , -, xn-1 (n-1) ©KE©*?) 

So 

[0 15 3] tt±OlI«ffl^5t. 0J*-«2tr©i£{B 
8«T#* I DFTT^Lfc3S<Sm#$rB#WW 

_hT#abTj£«U l#©£mg«®l 6jfiW>DFT 

«K#t»T«-* 4j£© I DFT«ftJBbT£j£LfcaMt 
l*©&#8llfc*5^T8ja® IDFTSttJB 
LT4^L fciSflMI* t * HP IBMfchT** b TteiH b , 
1 frflDgfflTSK© 1 6 &©D FTTB4T5#1 

[0154] on 3 Q&K&iB) tsmom i (Dmmmm 

it, M=KN(hbT, 2!«<fflTttMj<*®IDFTSJSV> 
Tj£mfi#££J* b. gmfiBTttiifefl|ffl«fc 0 *>'>7ftV>N 
j«©DFT*«V»T«MiWKItf"Hta*Sfebfc. bfr 
U g««fcMj&©DFT£m>ifc«£Tfc;fc*fc3»* 

[0 15 5] M=16©«£, X 0 (n) , Xi (n) 

. X 2 (n) , -, Xi 5 (n) ©-5 6. 
Xo (n) , X4 (n) , X 8 (n) , X^fn) 
lCfkaStim«4PSKT^SHbTS!l«3ST, jgO© 
Xi (n) , X 2 (n) , X 3 (n) , X5 (n) , X 6 (n) , 
X7 (n) , X9G1) . X!o(n) , Xn(n) , X13W , 
X u (n) , Xi5(n) 



fc#mR«*ft 6 4QAMT^i@bTS«0 §T5. 
[0 15 6] ICif, SflWMt*l/>T 1 6^CDDFT 

Y 0 (n) , Yi (n) , Y 2 (n) , • -. Y 15 (n) 

.Xo_(n) X.i_(n) X9 (n) . -. Xi^(n) 

[0157] ti^T, fcj^Tfie&i&ig&tes&oag 

[0 15 8] DFT5 5©W*ftKtt. -5-©&W*l«^ 
Y 0 (n) , Yi (n) , Y 2 (n) , -, Y 15 (n) cT£fc<* 

{t»i 0 otfRW-T**. co«Kt«i 0 oji-tn-en 

*IS«HS«Hfc»^6JteO. DFT5 5©tBfl«#*7*v 

■yt>mf-77t>^ISl 0 1 t. ifflT?7 tf 
>if|B»l 0 lOa^jfl^ftVylf >^bT#»m^€ 
ferrS-^tf^filS&l 0 2 t, Z.<D^yM>{fmf& 
1 0 2T^UJ*nfc#!Kfll^i±iaDFT 5 5©aj^m 

&C k (n) , k = 0. 1, -. 15*£j*T<5IW»lI]»'l 

03i, n<ow»pia»i o3^j;o±jsjtanfc«ftCk 

(n) ft±EDFT5 5®Uara*KJRJM-*S!!*»10 

[0 15 9] d©«k5^1f^-e*5*>e, DFT5 5* 
6a*Snfc#*«fi#Yo (n) . Yi (n) , Y 2 (n) 

, -, Yi 5 (n) tt*n*ti«Mt» 1 0 otA^sn, 

Cine»CO^ti§l 0 0l:*5^t§iifY k (n) £fc<h 

[0 16 0] ±lMWtm 0 OTtt, 

£>^bTffr&bT^5. Z.(Dtztb. gfl^-*© 
So b^U ©*J^*K«0 
[0 16 1] tnc»LTJ4*©J:5tt****IIH;*t 

0 (n) , Y 4 (n) , Y 8 (n) , Y i2 (n) ^SaS+S^T 
»0 4PSKT««SnW5fc*, mKO^Alti^ 

3ft V». fCT, cnetiiffftoM^Yo (n) , Y 

4 (n) . Y 8 (n), Y i2 (n) fc-3l»TBJ:e«SIHWF 
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©#«^Yi (n) , Y 2 (n) . Y 3 (n) , Y 5 (n) , Y 
6 (n) , Y 7 (n) , Y 9 (n) , Yi 0 (n) , Yn<n) , Y 
l3 (n) , Y U (n) , Y l5 (n) te#mgtff&T& 0 6 4 Q 

[0 16 2] Z\<Dtz&. cn6*«S««©#fll^Yi 
(n) , Y 2 (n) , Y 3 (n) , Y 5 (n) , Y 6 (n) . Y 7 

Ck(«) = (ai(n) - co(n))A:/4 + co(n), k = 1, 2,3 

= (c 8 (n) - c 4 (n))(* - 4)/4+ c^n), it = 5, 6,7 
cjt W == (c J2 (n) - ca(n)3 (A - 8)/4 + o(n), 7T^97lO", IT 
C fc (n) = (co( n ) - c l2 (n))(* - 12)/4 + Cl 2(n), * = 13, U, 15 



(n) , Yg (n) , Yio(n) . Y U (iO , Y 13 (n) , Y 14 
(n), Yi 5 (n) I^Uta, ffim&l 1 3Sr»W*. -t 
LT, ±ia*SS+t^©=&(t^Yo <n) , Y 4 (n) . Y 
8 (n) , Yi 2 (n) »64NUi 1 0 0 TWtStLfcflMBcC k 
(n) tC*^T, ±fBffifWgl 13l3iOW«WIE 
«7 5 ] 



[0163] «f?3. *ut, zom&mmmmz&K) 

**fc^gcC k (n) £=&*«#Yi (n) , Y 2 (n) , Y 
3 (n) , Y 5 (n) . Y 6 (n) . Y 7 (n) , Yg (n) . Y 
10 (n), Yn(n) , Yis(n) . Yu(t) , Yi 5 (n) fc* 

[0 16 4] ftfe. ±E«lWTW:*»WWi©£flW:: 
<75ffiCD#aS1tlS©S-m#t'*tbT«fflWISl 1 o£@ 

&C k (n) *JfWLT«;*^*fr5J:3fc«MiLT , b 

[0165] iEafltx-^oRD^ssEa-r* 

C*V»T^Ka^fc»»«IBI*3l|C±»3»iE«lltC 
k (n) SJfiai/TfllWttffSi^JcUWtbTfeJ: 

[0 16 6] (-t©ffi©*!6»!i) fc*. £©RKtt± 

«-*ai»jBTttass«Jfts«[ffl ifc-^fi t lto f 

G^MP E G 2 « MPEG4fc2]C«j££ft*8MMW 

<kfc*v>T«ffl*na«»3'y--f >«» (dct : disc 

rete cosine transform ) 43.fc£fi3!*fSfiifc3"tM >l£l£! 
(I DCT) *«fflbfc*>^T-AK Jlt**^ 

[0 16 7] OFDMej§->7.7 L Atc43^Tt ) , 



I DFTOfttOtl DCTSffiiU DFTCDft 
fcOJC I DCT^fflt5i^t)*5. *3SWtti:CDJ: 

TQPSK^QAM^ILfcyXfAOJc^dfif 

irtBT»*. ngiCDFT^s^ gmg 

[0 16 8] -C-Offi. *XS!ft¥RfcbT««1M , >« 
& (DSC) ^7^V-;P^, ^i-^yhtlftS 

[0169] asffif^oassott&SiJ&s^iari: 

LTJM2«£aBB»"CW:4 p s Kftt'cgMt) tin 
fcbTfeiVJ. "tote, ME3E«»4sJ:^lSS!Slftcofl[r 

[0 17 0] 

[0 17 1] &ffSB®aMHt3&*?ft®tt-R 

\zm.m? 4 )\st> e»ttfcteosEWfcte*ntf , j£{i&g 
tottts. « js»o d f t * £-r * gffse c t> m ^ t a it 
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[0172] set. s«»«ogfliia3s*tft#sir©» 

*J£*S***Ki»£bT«sfl:*fr 3 «fc 5 fc LfcJMORW 
[Si] ^o*?Hk:«to*«^eais>^-f AOJBi© 

-C-H-2 ] — £ l-©HM^Sife43tt-*-v'-X-7 l -^0— — 

[0 3] H2taKbfc3/XT-A©ftfPKMK:fllffl-r* 

[04] H2t:^Lfc^XT-^CDffiCD»fPRWfc«ffl 
T5fcii>©0. 

[05] £0RWK«*jaflrae«->*7 t A©J8 2© 

[0 6] »2®«KS»l8C*SW-*->XT-Afl!)HR*flt 

[07] ^©3e?BJc«t>*flr^fiuai->7.7 t AojB3o 

^SS^Si^^-rili^^o s, * 0. 

[0 8] *3<Dt*iE»ffiKfcW*te0«J*fca*f Efc 
:/n<;/£0. 

[0 9] O FDM£&->X^A 

0. 

[0 10] OFDMC«t5fffiSfifcK^Jfit 

[01] 



[011] a*©S5MM8fl**SCft«ffl bfc->*7- 

11, 12, 13, 
DFT) 

2 1, 2 2, 2 3, 
2 1a, 2 2 a, 
2 1b, 2 2 b, 

-b 



i4, -aMH*7-ux*at» (i 



2 4- 
2 3 a, 
2 3 b, 



•3feW (P/S) 
2 4a-7»^>^MI 
2 4b-*>^JWB»2 1 



3 1, 3 2, 3 3, 3 4- 
41, 42, 43, 4 4- 
41a, 42a, 43a, 

4 1b, 4 2 b, 4 3b, 

5 1, 52, 53, 5 4, 
(DFT) 

6 1, 6 2 

7 1, 7 2 

8 3, 8 4 

9 3, 9 4 
1 0 0 

10 1 
10 2 
10 3 
10 4 
110 



-Sfc*l*ifeS (S/P) 
4 4 a-^'i7>-9->7 P ;H§ 

4 4b-i^>yjHIg 

5 5-IK»7-UX«»» 



x o< n ) — H 




41a- 



«o(n)JJ7 



51 



vofo) 



E 0( 0{z> 



wo(n) 



t2 



h--41S/P Z3 



yo(n) 



vi(") 



E0.1W 



wi(n) 



ta 



yi(n) 



— Y 0 (n) 



DFT 



4U2 



210 gf§7<J 



Xo(n)^{tM]-^ F 0 (z) 



Xm-1 (n) H4m|- ^m(^ 




Hm.i(z)| •[Jm] Y M -i(n) 
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[0 8] 




i to 



J 



J— Y N -i<n) 



42b 



[0 3] 



[07] 



X M -t(n)-~ 




yp(n) , 



yk(n) 



yis(n). 



Yo^n) 



DFT 



Yfcjn) 



103 



102 



101 



Egg 



Yis(n) 



Y 0 (n) 
• Y,(n) 



J— Y N .l(n) 
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IBS] 



Xo(n)-* 



■?xo{n) 



IOFT 



xi(n) 



Pi(n) 



•]Ro t o(z) 


qo(n) 















r 0 (n) 



5 



23 S/P 



23b 



r33 




43b 



CBI 6] 



Xo(n) 
Xi(n)- 



IDFT 



x 0 {n) 



Po(nj 



Ro,o<2) 



xi(n) 



tK 



Ri.o(z) 



_9lM 



r 0 (n) 




1— [ifclfilL-. 



44a - 



34 S/P 5 ( 4 
yo(n) 



uo( n ) r n~l | yQ(n) > _ 
^ui(n) yi (n) 

jh — 4Tm] - 



2-1 



UM-l(n) 



yM-l(n) 



DFT 



— Y 0 (n) 

— Yt(n) 

I I 

— YM-i(n) 
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[H9] 



[010] 




am 



